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An apparatus for locking an eperatwe posmon of each_ o

| '; , furnlture such as a chair or the like on a furnlture rai-
~ sing/lowering floor equipment wherein the furniture is FREEE
~ mounted on a raising/lowering unit vertically displace-

ably arranged in the furniture accommodatmg chamber -

shaft for the furniture turnably arranged on the rota--
tional shaft, an opposing pair of substantmlly mverted:

- U-shaped  turnable engagement pieces, and a pair of

- Joint links bndged between the link plate and the en-

~ gagement pieces. The ralsmg/lowenng unit is provided
~ with engagement projections on the opposite sides at -
- the upper end thereof and a stopper pin at the intermedi-
~ ate position at the lower end thereof. The engagement
- projections come in contact with the lower surfaces of
~ the frames of the furniture accommodating chamber
- -and the stopper on the link plate collides with the stop-
‘per pin on the ralsmg/lowenng unit, when the raising/-
- Jowering unit is fully raised up in the furniture. accom-
modatmg chamber | |

2 Claims, 2 Drawing Sheets
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~ APPARATUS FOR LOCKING OPERATIVE
- POSITION OF EACH FURNITURE ON
.-_.-FURNITURE RAISING/LOWERING TYPE FLOOR
'  EQUIPMENT

BACKGROUND OF THE INVENTION
1. Fleld of the Inventlen -

- The present invention relates to an apparatus for '

10 dating chamber of a furniture raising/lowering type

. ;-loekmg an operative position of each furniture to be

accommodated in a furniture accommodating chamber
‘of a furniture ratsmg/lowerlng type floor equipment.
~ More particularly, the present invention relates to an
- apparatus for locking an operative position of each
-~ chair in an tilted state on the furmture rarsmg/lowenng 13
.. type floor equipment. |

2. Description of the Related Art |
- In recent years, a building such as a hall a theater, a
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furrnture such as a chair or the llke to be aecemmodated_ |

~ in a furniture accommodatmg chamber of a furniture

R -ratsmg/lc:wenng type floor equipment wherein the
furniture can manually be locked at a predetermmed _
position on the floor equipment without any necessity

for arranging an actuator or similar means.
- According to the present invention, there is prowded .

- an apparatus for locking an operative position of each

furniture to be accommodated in a furniture accommo-

~ floor equipment wherein the furniture is mounted on a

ralsnlg/]owenng unit vertically displaceably arranged
1n thie furniture aeeernrnodatmg chamber and the opera-

gymnasium or the like has been mereasmgly utilized in

~ a multi-purposed fashion. To this end, research and

- two types, i.e., an expansible/contractive platform dis-

© present invention is concerned with the latter type of -

floor eqmpment ie., the furniture- ralsmg/lowenng
- type floor equipment. With respect to the floor equip-
' ments as mentioned above, there has been seen a general

- tendency that when a plurahty of furnitures such as

. chairs or the like are not in use, they are accommodated

- in a furniture accommodating chamber of the floor

. equipment below the floor surface of the building and

~ when they are in use, they are raised upward of the
 furniture aecemmodatmg chamber of the building by

~ raising up a raising/lowering unit with the aid of a

- driving mechanism so as to allow audlences to enjoy a

- -__’_-iperformance while sitting on their own chairs.

| ~ However, as far as the conventional floor equlpment'f;

20
- develepment works have been conducted for providing

~ various kinds of floor equipments. As is well known,

 this kind of floor equipments are roughly classified into - gral with the link plate; an opposing pair of substanttally

. inverted U-shaped turnable engagement pieces each

placement type floor equipment and a furniture rai- 25

- sing/lowering type floor equipment. In practice, the

~ as constructed in the above-described manner is con- -

cerned, since a structure for ﬁnnly holding chairs or the

- }hke at the operative position is complicated, and more-
~ over, handling of the conventional floor equipment is
~_time-consuming, there have been raised many requests

- for providing an apparatus. exeluswely employable for
~ the purpose of locking an eperatwe position of each

~ furniture independently of a main actuating. system for

45

the floor equipment wherein a locking operation is reli- -

. ably performed with the ‘apparatus. It should be empha-l.
~ sized that few attention has been hitherto paid to an

~apparatus- for ‘locking an operative position of each

o . furniture such as a chair or the llke 1n the furntture
| }_rarsmg/lowenng floor eqmpment

SUMMARY OF THE INVENTION

| The present invention has been tnade w1th the ferego-_ .
- ing background in mind. - |
- An object of the present mventlon is to prowde an
~ apparatus for locking an operative position of each
~ furniture such as a chair or the like to be accommodated =~ -
- in a furniture accommodating chamber of a furniture
_-l‘alsmg/lowenng type floor equipment wherein the =

tive position of the furniture is reached when the rai-

- sing/lowering unit is fully raised up and the furnitureis

- then tilted, wherein the apparatus comprises a triangu-
lar link plate turnably supported on a rotational shaft
-transversely projecting from the raising/lowering unit,

‘the link plate including a stopper at a first corner and

Joint pins at second and third corners thereof; a support "

shaft for the furniture turnably arranged on the rota-

tional shaft of the ralsmg/lowermg unit and made infe-

including an inside pro_]ectlon and an outside projection
- adapted to come in contact with the upper surface of a

frame arranged at the upper end of the furniture accom-
_modatlng chamber by turning movement of the engage- =~
| 30 ment pieces about a pin on the inside projection thereof; =
- and the ratsmg/lewermg unit including engagement. s
- projections on the 0ppos1te sides at the upper end

thereof and a stopper pin at the mtermedtate posmon at -.

the lower, the engagement projections coming in

35 contact with the lower surfaces of the frames of the - '
- furniture accemmodatmg chamber and the stopper on
* the link plate colliding with the stopper pin on the link

plate when the raising/lowering unit is fully ralsed up] In - o

the furmture accommodating chamber. : )
“To assure that the operative position of each furmture

is reliably locked, when the ratsmg/'lewenng unit is
~ fully raised up and the support rod is tilted to the opera-
Ctive posrtlon of the furniture, lines extending between
the joint pins at the second and third corners of the link -

plate and _]omt pins on the inside projections of the
engagement pieces are slightly offset from lines extend-

: mg between the center of the rotational shaft and the
jomt pins on the inside projections of the engagement

- pieces to build a toggle mechanism among the. link o
plate, the joint links and the engagement pieces.. Thus, L
the operative position of the furniture can reliably be o
locked, while the frames are clamped between the out-

~side pro_;eenons of the engagement pieces and the en-
- gagement projections of the raising/lowering unit, and

&5

- apparatus is simple in structure and handling of the

-~ apparatus is easy fer any user sueh as an. audlence or the;
- like. o 5 L
- Another object ef the present mventmn is to provrde |
. an apparatus for lockmg an eperatlve posrtten of each |

‘moreover, the stopper on the link plate colhdes with the-.
i stOpper pin on the raising/lowering unit. |
Other objects, features and advantages of the present SR

- invention will become apparent from reading of the .

~ following description which has been made in conjune- e
_tion of the accompanying drawings. N

BRIEF DESCRIPT ION OF THE DRAVJINGS
The present invention is ﬂlustrated in. the fe]]owmg

~drawings in which:
| 'ratsmg/lowenng type floor equipment, partreularly- o
~ illustrating that a chair is accommodated in a furniture =~
--aecommodatmg charnber of the furmture ralszng/low-- | -

'FIG. 1is a vertical sectlonal srde view ef a furmture
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ering type floor equipment together with a raising/low-
ering unit;

FIG. 2 1s a vertical sectional view of the furniture
raising/lowering type floor equipment, particularly
illustrating that the chair is raised up in an inclined state
on the floor surface of a building; o

FIG. 3 is an enlarged fragmentary side view of an

apparatus for locking an operative position of each
furniture such as a chair or the like to be accommodated
in a furniture accommodating chamber of a furniture
raising/ lowering type floor equipment in accordance
with an embodiment of the present invention, particu-
larly illustrating that a support rod for the furniture is
held in an unlocked state; and

FIG. 4 is an enlarged fragmentary side view of the
apparatus shown in FIG. 3, particularly illustrating that
the support rod for the furniture is held in a locked state

when the furniture is fully raised up on the floor surface
‘of a building.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Now, the present invention will be described in detail
hereinafter with reference to the accompanying draw-
ings which illustrate a preferred embodiment of the
present invention. In this embodiment, an array of
chairs are used as furnitures. However, for the purpose
of simplification of illustration, only a single chair is
shown in the drawings. |

The drawings illustrate the embodiment of the pres-
ent invention wherein an apparatus of locking an opera-
tive position of each furniture to be accommodated in a
furniture accommodating chamber of a furniture rai-
sing/lowering type floor equipment is employed for an
array of chairs. | |

In the drawings, reference numeral 1 designates a
furniture raising/lowering type floor equipment (here-
inafter referred simply as a floor equipment) for a build-
ing such as a hall, a theater, a gymnasium or the like.
Referring to FIG. 1, a chair 5 is accommodated in a
furniture accommodating chamber 3. The furniture
accommodating chamber 3 is formed in the hollow
space defined by frames 2 of the floor equipment 1.

Reference numeral 4 designates a raising/lowering
unit which is vertically displaceably accommodated in
the furniture accommodating chamber 3. As a driving
mechanism (not shown) is actuated, the raising/lower-
Ing unit 4 having a chair 5 mounted thereon is displaced
in the furniture accommodating chamber 3 in the up-
ward/downward direction so that the chair 5§ is raised
upward of the floor surface of a building or lowered
downward of the same. The raising/lowering unit 4
includes a pair of engagement portions 6 on the opposite
sides at the lower end thereof so that the engagement
portions 6 come in engagement with the lower surfaces
of frames 2. | _

Reference numeral 7 designates a rotational shaft.
The rotational shaft 7 is rotationally supported on the
raising/lowering unit 4 projecting from the same so as
to simultaneously turn a triangular link plate 8 and a
support rod 9 of which upper end is fixedly secured to
the chair §.

Reference numeral 10 designates an opposing pair of
~ substantially inverted U-shaped engagement pieces.
Each engagement piece 10 includes an inside projection
11 of which lower end is turnably supported on the
raising/lowering unit 4 to turn about a shaft 12. In addi-
tion, the engagement piece 10 includes an outside pro-

10
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jection 13 adapted to come in engagement with the
frame 2.

Reference numeral 14 designates a link of which one
end 1s pivotally connected to the engagement piece 10
via a pin 14¢ and of which other end is pivotally con-
nected to the link plate 8 via a pin 14b. As the link plate

8 turns about the rotational shaft 7 in the clockwise

direction as seen in FIG. 3, the engagement pieces 10
operatively associated with the link plate 8 via the links
14 turn about the shafts 12 each of which serves as a
fulcrum.

Reference numeral 15 designates a stopper which

transversely projects from the link plate 8. As the link

plate 8 turns about the rotational shaft 7 in the clock-
wise direction, the stopper 15 is brought in engagement
with a stopper pin 16 which is located on the locus of
turning movement of the stopper 15 at the lower end of
the raising/lowering unit 4.

Since the apparatus of the present invention is con-
structed in the above-described manner, to raise up the
chair 5 on the floor surface of the building to assume an

- operative attitude away from an accommodated atti-
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tude in which the chair § has been downwardly folded
and accommodated in the furniture accommodating
chamber 3 as shown in FIG. 1, first, the raising/lower-
Ing unit 4 is raised up by actuating the driving mecha-
nism (not shown). This causes the engagement portions
6 projecting from the raising/lowering unit 4 to come in
contact with the lower surfaces of the frames 2, result-
ing in raising-up movement of the raising/lowering unit

-4 to be interrupted. At this time, the raising/lowering

unit 4 has assumed an intermediate operative state as
shown in FIG. 3, Subsequently, the support rod 9 is
turned about the rotational shaft 7 in the clockwise

direction as seen in the drawing with an user’s hand (not

shown), whereby the chair § mounted on the raising/-
lowering unit 4 via the support rod 9 assumes an in-
clined state, i.e., an operative state as shown in FIG. 2.
As the link plate 8 is turned together with the rotational
shaft 7, the engagement pieces 10 are turned about the
shafts 12 in the outward direction via the links 14 so that
the outside projections 13 of the engagement pieces 10
are displaced toward the upper surfaces of the frames 2
to come in contact with the same. This causes each
frame 2 to be clamped between the engagement portion
6 of the raising/lowering unit 4 and the outside projec-
tion 13 of the engagement piece 10. At the same time,
the stopper 15 on the link plate 8 collides with the stop-
per pin 16 on the raising/lowering unit 4, resulting in
the chatr § being reliably locked as illustrated in FIG. 4.
Thus, an operative position of the chair 5 can be locked
by a clamping operation performed between the frames
2 and the projections 6 as well as collision of the stopper
15 with the stopper pin 15. |

As long as the foregoing state is maintained while an

~ audience sits on the chair 5, when an exterior force

65

generated by resting his back against the chair 5 is ex-
erted on the chair §, a turning force effective in the
nightward direction as seen in FIG. 4 acts on the sup-
port rod 9, causing the link plate 8 to turn further about

the rotational shaft 7 in the clockwise direction. How-

ever, since the stopper 15 of the link plate 8 has been
brought in engagement with the stopper pin 16 of the
raising/lowering unit 4, further turning movement of
the link plate 8 is prevented reliably. On the contrary,
when a turning force effective in the rightward direc-
tion is exerted on the support rod 9 due to an audience’s
eccentric load exerted on the foremost end part of a



.

_srttmg plate of the ohatr S5 or when a. eertatn exterlor -

_ force is exerted on the ratsmg/lowenng unit 4 so as to
allow the r"=“Smg/lmvertng unit 4 to be lowered, the link

plate 8 is liable to turn about the rotational shaft 7.

-_-._'___.'_However, since the line extendtng between both the 5
~ pins 142 and 14b of the link 14 is slightly offset above

~ the line extending between the pin 14a of the link 14and

~toggle mechanism on the link plate 8, further turning
- movement of the link plate 8 is likewise prevented reli-
.- ably. Consequently, since the outside projections 13 of

the center of the rotational shaft 7 ‘thereby to build a

10

- the engagement pieces 10 are continuously brought in

- engagement with the upper surfaces of the frames 2, and.
. moreover, the engagement portions 6 of the ralsmg/
~lowering unit 4 are likewise continuously brought in
- engagement with the lower surfaces of the frames 2,

- both ‘the frames 2 are reliably clamped between the

~ outside projections 13 of the engagement pieces 10 and
- the engagement portions 6 of the raising/lowering unit -
. 4 with the result that there is no possibility that the chair
5 moves unexpectedly or unintensionally and the rai-

20
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"tageous effect of the present invention is that the appa-

ratus can be constructed in sunple structure wrth excel-' |
lent rigidity.

‘While the present invention has been described above
| 'thh a respect to a single preferred embodiment thereof,

it should of course be understood that the present inven-

“tion should not be limited only to this embodiment but

various changes or modifications may be made without

~ departure from the scope of the. present mventton as
defined by the appended clau:ns |

What is clmmed

1. An apparatus for locking in an operative posrtlon-=
piece of each furniture accommodated in a furniture =~
- accommodating chamber of a furniture ratsmg/lower-. R
15
- mounted on a raising/lowering unit vertically displace- = -
ably arranged in said furniture accommodating cham-
ber and said operative position of said furniture is
~reached when said raising/lowering unit is fully raised .
up and said furniture is then tilted, wheretn said appara-5 .

ing type floor equipment wherein said furniture is

- tus comprises;

- smg/lowenng untt 4is. lowered une:tpeetedly or umn- o

"~ tensionally. B
~ Next, when the’ foregomg loeked state is to be re-
- leased, the support rod 9 is turned from the: positional

25

~state as shown in FIG. 4 in the anticlockwise: direction

E ~ with the aid of operator’s hands, causing the link plate 8

to be turned about the rotattonal shaft 7 in the anticlock-

. wise direction, whereby the stopper 15 is disengaged
~ from the stopper pin 16. At the same time, each engage-
~ ment piece 10 is turned about the shaft 12 in the inward

- direction so that the engagement pieces 10 are released
--'_'-from engagement with the frames 2. Consequently,

30

since the raising/lowering unit 4 is entirely disengaged

from the frames 2, the ratsmg/lowenng unit 4 can be
- lowered by actuating the driving mechanism (not -
~shown) and the chair § can be accommodated in the
~ furniture accommodating chamber 3. § It should be
- noted that the apparatus of the present invention should
not ltmltattvely be employed only for the aforemen-
 tioned furniture aecommodattng structure but it may be
employed as a position locking apparatus for a tilting

mechanism for tilting an array of chairs.

As described above with respect to a smgle preferred;

:ernbodunent of the present invention, since the appara-

~ projections of the engagement pieces in cooperation of

35

| 45
- tusis constructed such that the stopper of the link plate =
~ is brought in engagement with the stopper pin of the
- raising/lowering unit merely by turning the supportrod
~ for a furniture, and at the same time, the frames, i.e.,
~ stationary members can be locked with the outsrde

. -the engagement portions of the ratsmg/lowenng unit, a
~locking operation can be performed very simply and

~ easily. In addition, since the link plate is immovably

held on the ralsmg/lowenng unit in cooperation of the

- stopper with the stopper pin after completion of the

- locking operation, the link plate can reliably be held in
" a locked state without any possibility that the locked

~ state of the apparatus is unexpectedly or unintensionally
~ released no matter how a load such as an exterior force
O or the like is exerted on the link plate | |

. 'sufﬁoes that the rotatlonal shaft is rotated in the reverse
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so_ ,

a triangular link plate turnably supported on a rota- ,.

tional shaft transversely projecting from said rai-
~ sing/lowering unit, said link plate including a stop-
- per at a first corner and joint ptns at second and
- third corners thereof, |
- a support shaft for said furniture turnably arranged on-
~ said rotational shaft of said ratsmg/lowenng unit
and made mtegra] with said link plate, R
an opposing pair of substanttally inverted U-shaped
- turnable engagement pieces each including an in-
- side projeetton and an outside projection adapted
‘to come in contact with an upper surface of a frame -

- arranged at an upper end of said furniture accom- -
- modating chamber by turning movement of each
said engagement piece about a pm on said mstde._ |

" pl'O_]E:CthIl thereof,

._a pair of joint links brtdged between smd lmk p]ate. o

- and said engagement pteces, and -

- said ratsmg/lowermg unit including engagement pro-
- jections on Opposue sides at an upper end thereof
and a stopper pin at an intermediate: position at a
lower end thereof, said engagement projections

- frame of said furniture accommodating chamber
and said stopper on said link plate colliding with

" said stopper pin on said raising/lowering unit when

- said raising/lowering unit is fully ratsed up in said
~ furniture accommodating chamber.
2 The apparatus as claimed in claim 1, wherein when |

- said ralsmg/lowenng unit is fully raised up and said

'.support rod is tilted to said operative posmon of said
- furniture, lines extending between said joint pins at the
second and third corners of said link plate and _]omt pimns
on said inside projections of said engagement pieces are

slightly offset from lines extendmg between the center

-of said rotational shaft and said joint pins on said inside =~
projections of said engagement pieces to build a toggle

- mechanism among said link plate, said joint links and
-said engagement pteces ‘whereby said operative posi-
“tion of said furniture is reliably locked while said frame

In addition, when the locked state is to be released it i

is clamped between said outside projections of said

- engagement pieces and said engagement projections of

direction. According to the present invention, there is

. no necessrty for a eomphcated structure of arrangmg an
~ -actuator exclusively - employable for the purpose of
~ locking independently of the apparatus_ Thus, an adva_n-,-

65

. ratsmg/lowenng untt

~said raising/lowering unit, and moreover, said stOpper
on said link plate collides with said stopper pin on sald

coming in contact with lower surfaces of said
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